Introduction {#sec1}
============

Acute pancreatitis (AP) is caused by proinflammatory factors, including alcohol consumption and pancreatic stones,[@bib1] which trigger the activation of trypsin and subsequent digestive tract damage.[@bib2] AP can be clearly diagnosed by the acute onset of abdominal pain, serum amylase, or lipase, three times above the normal upper limit, and imaging changes of the pancreas, indicating extravasation, edema, and fluid around the pancreas by abdominal ultrasound, computed tomography (CT), and magnetic resonance imaging (MRI). AP is often accompanied by transient or continuous multiple organ failure, which is the main cause of increased mortality by AP.[@bib3] Recurrent attacks to and sustained damage of the pancreatic parenchyma from AP-induced chronic inflammation can cause chronic pancreatitis (CP), leading to pancreatic exocrine insufficiency, diabetes, atrophy, fibrosis, and fatty replacement.[@bib2]^,^[@bib4] CP patients in the stable phase of the disease did not have obvious discomfort, but they were admitted to the hospital for acute exacerbation in the context of CP. Due to common symptoms, such as abdominal pain and digestive dysfunction, AP and the acute stage of CP cannot be clearly distinguished using clinical symptoms. Differences in serological indicators have diagnostic value for many diseases, including AP and acute exacerbation in the context of CP. Studies have shown that AP is associated with a significant increase in the levels of serum lipase, amylase, C-reactive protein, white blood cells (WBCs), and neutrophils (NEs) during disease onset compared with CP.[@bib5]^,^[@bib6] Moreover, AP is more likely to lead to renal dysfunction and increase levels of serum indicators of kidney disorder than CP.[@bib7] Although imaging findings can differentiate between these two types of disease, no serological markers are available to differentiate between AP and acute exacerbation in the context of CP.

CP is divided into two types: atrophic and fibrotic.[@bib8]^,^[@bib9] In the early stages of CP, harmful stimuli, such as inflammatory factors and ethanol, increase the apoptotic rate of pancreatic parenchyma cells and cause pancreatic atrophy. However, as pancreatic stellate cells activate and proliferate, extracellular matrix deposition increases, resulting in pancreatic fibrosis.[@bib10]^,^[@bib11] A diagnosis of CP mainly depends on the patient's medical history, clinical symptoms and signs, laboratory examination, imaging modalities, and pathological evidence of pancreatic tissue biopsy.[@bib12] However, to date, no study has addressed whether differences in blood composition can be used to identify whether fibrosis has occurred in lesions from CP. Recently, we found a significant decrease in the serum levels of retinol-binding protein (RBP) in patients with AP and a significant increase in the serum levels of gamma-glutamyl transpeptidase (GGT) and 5′-nucleotide (5′-NT), which are associated with pancreatic cancer, in patients with pancreatic fibrosis, suggesting that pancreatic fibrosis patients possess similarities to pancreatic cancer patients.

RBP is a lipocalin superfamily member that is mainly synthesized in the liver and transports retinol into peripheral tissues.[@bib13]^,^[@bib14] Most RBP-retinol complexes cannot be filtered in the glomerulus by transthyretin (TTR) binding. A small amount of RBP-retinol complexes is degraded and absorbed by proximal glomerular tubules, thus increasing the levels of RBP in urine and decreasing the RBP levels in the blood. Pancreatitis is often accompanied by the dysfunction of multiple organs, including the liver and kidney; therefore, RBP is used as an important indicator of pancreatic disease progression. In this study, we developed new analytical methods using the serum levels of various indicators to study the progression of pancreatitis from the acute to fibrotic stages. We used the product of the WBC and the NE-to-RBP ratio (WNR) as a mechanism to distinguish and predict AP and acute exacerbation in the context of CP, as well as used the product of GGT and the 5′-nucleotide-to-RBP ratio (GNR) as an indicator of fibrosis during CP.

Results {#sec2}
=======

Clinical Characteristics {#sec2.1}
------------------------

Two hundred seventy-seven cases of pancreatitis were studied, including 78 cases of AP and 199 cases of CP with acute exacerbation (99 cases of nonfibrous hyperplasia and 100 cases of fibrous hyperplasia) ([Figure 1](#fig1){ref-type="fig"}). The clinical characteristics of the subjects with AP and CP are shown in [Table S1](#mmc1){ref-type="supplementary-material"}. Excluding significant differences in BMI, blood pressure, and sex, the serological indices for WBC, NE, prothrombin time (PT), D-Dimer, alanine aminotransferase (ALT), alkaline phosphatase (ALP), and other indicators were elevated during acute pancreatic inflammation but not in CP. However, the RBP levels were significantly increased in CP compared with that during acute pancreatic inflammation. Moreover, the WNR was significantly higher for AP. Our differential analysis of the serum indicators WBC, NE, RBP, and, WNR in AP and CP is shown in [Figure S1](#mmc1){ref-type="supplementary-material"}. An analysis of serum parameters for CP with or without fibrous tissue hyperplasia in [Table 1](#tbl1){ref-type="table"} indicates that, in addition to differences between BMI and alcohol consumption, the levels of serum indicators, such as GGT, ALP, prealbumin (PA), and 5′-nucleotides, were significantly lower in patients with CP without fibrosis than in those with fibrosis, but the RBP levels were lower in patients with pancreatic fibrosis than in those without fibrosis. Additionally, a statistically significant difference in GNR was found between the two types of CP. Differential analysis of the serum levels of GGT, 5′-nucleotides, RBP, and GNR for the two types of CP is shown in [Figure 2](#fig2){ref-type="fig"}.Figure 1Flow Chart of Patient Selection in Cohort StudyAP, acute pancreatitis; CP, chronic pancreatitis.Table 1Univariate Analysis of Clinical Characteristics and Serological Indicators of CP with or without FibrosisVariablesHCCP without FibrosisCP with Fibrosis*P1P2P3*Number5099100Age, years43.25 ± 12.3245.77 ± 14.7848.74 ± 12.010.270.0170.12Gender, F/M29/2128/7120/80\<0.001\<0.0010.17Smoke, +/−13/3739/6053/470.110.0020.054Drink, +/−14/3635/6450/500.370.010.037Blood pressure, +/−18/3223/7618/820.0990.0150.36BMI, kg/m^2^23.87 ± 4.0021.73 ± 3.1922.80 ± 2.86\<0.0010.024\<0.001WBC6.81 ± 1.025.84 ± 2.026.09 ± 2.030.0030.0280.33HBC138.46 ± 14.07131.84 ± 16.05134.180 ± 19.410.0271.510.34PLT203.70 ± 48.94202.13 ± 79.18198.39 ± 78.580.900.680.72NE4.18 ± 1.073.65 ± 1.734.94 ± 3.530.230.087\<0.001PT10.63 ± 0.5811.48 ± 0.9311.49 ± 1.38\<0.001\<0.0010.97APTT26.15 ± 2.3428.48 ± 3.5728.13 ± 4.960.0010.0050.54D-Dimer0.26 ± 0.130.62 ± 0.960.74 ± 1.180.0320.0040.38ALT23.30 ± 8.1836.38 ± 40.8358.66 ± 64.820.12\<0.0010.001AST22.23 ± 5.0334.50 ± 26.7647.10 ± 46.970.04\<0.0010.01GGT29.48 ± 15.8782.01 ± 151.90191.77 ± 271.280.13\<0.001\<0.001ALP79.96 ± 15.37110.09 ± 55.06204.31 ± 222.010.23\<0.001\<0.001TP71.06 ± 3.8669.41 ± 7.0767.15 ± 7.170.130.010.04ALB43.79 ± 3.1041.89 ± 5.0840.05 ± 5.260.024\<0.0010.008GLO27.44 ± 2.6327.53 ± 4.1327.55 ± 4.680.910.880.97A/G1.61 ± 0.201.55 ± 0.281.50 ± 0.320.220.020.17TBIL12.14 ± 4.0721.87 ± 53.6629.73 ± 48.990.220.0280.23DBIL2.59 ± 0.937.45 ± 27.7912.85 ± 28.310.270.0190.13TBA9.55 ± 3.4113.09 ± 24.6716.80 ± 21.270.320.0440.215′-nucleotide6.46 ± 4.298.28 ± 11.8827.92 ± 46.790.73\<0.001\<0.001α-fucose26.67 ± 5.8527.01 ± 12.9729.09 ± 14.970.880.270.25PA0.25 ± 0.0430.19 ± 0.0640.25 ± 0.130.0010.880.001Adenylate deaminase8.87 ± 2.2111.87 ± 4.1713.25 ± 10.050.018\<0.0010.13BUN5.04 ± 0.915.16 ± 1.745.10 ± 5.570.850.930.91CR67.80 ± 13.3665.24 ± 23.0163.10 ± 18.280.450.170.44UC327.88 ± 67.63336.41 ± 92.76300.94 ± 110.040.610.110.01FBG5.34 ± 0.526.14 ± 2.9712.56 ± 54.700.890.230.19Serum calcium2.34 ± 0.0862.34 ± 0.132.55 ± 3.050.990.530.43RBP33.95 ± 4.9527.09 ± 8.7624.84 ± 9.14\<0.001\<0.0010.028GNR6.26 ± 6.1676.98 ± 417.88536.50 ± 1,693.360.710.006\<0.004[^2]Figure 2Boxplot Diagram Analysis of GGT, 5′-NT, RBP, and GNR Distributions in CP with or without Fibrosis

Relationships between the Serum RBP Levels and Other Biochemical Tests {#sec2.2}
----------------------------------------------------------------------

We analyzed the correlations between various serum indicators and the RBP levels by Pearson's correlation analysis ([Table S2](#mmc1){ref-type="supplementary-material"}). The RBP levels were positively correlated with the levels of the renal injury-related indicators blood urea nitrogen (BUN), creatinine (CR), and uric acid (UC) and were negatively correlated with the levels of the coagulation function indicators PT, activated partial thromboplastin time (APTT), and D-Dimer during the differentiation of AP and CP. We tested for correlations between the RBP levels and indicators of fibrosis during CP and found that the RBP levels were positively correlated with the clinical characteristics of smoking, alcohol consumption, and BMI and the levels of the renal injury-related indicators BUN, CR, and UC but were negatively correlated with levels of the liver injury indicators PT, APTT, D-Dimer, aspartate aminotransferase (AST), and GGT ([Table 2](#tbl2){ref-type="table"}).Table 2Correlation Coefficients for the Relationships between RBP and Various Parameters of CP with or without FibrosisFactorsRp ValueSmoking0.1260.040Drinking0.1610.012BMI0.1210.044HBC0.1310.033PT−0.3010.000APTT−0.3080.000D-Dimer−0.2290.001AST−0.1520.016GGT−0.1510.017TP0.2530.000ALB0.3830.000PA0.2800.000BUN0.1950.003CR0.3040.000UC0.2930.000

Ability of the WBC, NE, RBP, and WNR to Distinguish and Predict AP and Acute Exacerbations of CP {#sec2.3}
------------------------------------------------------------------------------------------------

We analyzed the ability of the WNR, WBC, NE, and RBP values to distinguish AP and acute exacerbations of CP using receiver operating characteristic (ROC) curves ([Figure S2](#mmc1){ref-type="supplementary-material"}). The area under the curve (AUC) value for distinguishing AP from CP patients by the WNR was 0.821, and the optimal sensitivity and specificity were 0.782 and 0.819, respectively. The AUC values of WBC, NE, and RBP were 0.767, 0.761, and 0.726, respectively, which were significantly lower than those obtained by AUC analysis of the WNR. Similarly, the sensitivity and specificity of the WBC, NE, and RBP in distinguishing between AP and acute exacerbations of CP were lower than those of the WNR. Multiple logistic regression analysis was employed to evaluate the role of related indicators in distinguishing between AP and acute exacerbations of CP ([Table 3](#tbl3){ref-type="table"}). Although many significant differences were found between AP and acute exacerbations of CP patients, as indicated by univariate analysis of clinical characteristics, the PT, total protein (TP), 5′-nucleotide, WBC, NE, and WNR values can be used to distinguish between AP and acute exacerbations of CP using multivariate analysis in a statistically meaningful manner. We also used a nomogram to predict and analyze the accuracy of the serum indexes WBC, D-Dimer, RBP, and WNR ([Figure S3](#mmc1){ref-type="supplementary-material"}). The results suggest that the WBC, D-Dimer, WNR, and RBP were useful in predicting the type of disease.Table 3Multivariate Analysis of Factors Associated with or without Fibrosis in Chronic PancreatitisFactorsOdds Ratio95% CIp ValueBlood pressure0.2080.063-0.6880.01BMI1.2501.055--1.4810.01FBG1.1591.016--1.3210.028BUN0.6330.456--0.8790.006WBC0.5230.312--0.8790.014GGT1.0041.001--1.0070.0055′-nucleotide2.7071.525--4.8040.001RBP0.9060.834--0.9840.019GNR0.9980.997--1.0000.016

Ability of GGT, 5′-Nucleotide, RBP, and GNR Values in Distinguishing Fibrotic from Nonfibrotic CP {#sec2.4}
-------------------------------------------------------------------------------------------------

We investigated the utility of the GGT, 5′-nucleotide, RBP, and GNR serum levels in distinguishing CP patients with or without fibrosis using ROC curve analysis ([Figure 3](#fig3){ref-type="fig"}). The AUC value for GNR was 0.782, and the optimal sensitivity and specificity were 0.72 and 0.727, respectively. The levels of GGT, 5′-nucleotide, and RBP also showed the ability to distinguish between fibrotic and nonfibrotic cases, with AUC values of 0.729, 0.723, and 0.577, respectively. Based on logistic analysis, GNR (odds ratio \[OR\]: 0.998; 95% confidence interval \[CI\]: 0.997--1.000), GGT (OR: 1.004; 95% CI: 1.001--1.007), 5′-nucleotide (OR: 2.707; 95% CI: 1.525--4.804), and RBP (OR: 0.906; 95% CI: 0.834--0.984) values proved to be independent, predictive markers of fibrosis in CP. Additionally, blood pressure (OR: 0.208; 95% CI; 0.063--0.688), BMI (OR: 1.250; 95% CI: 1.055--1.481), fasting blood glucose (FBG; OR: 1.159; 95% CI: 1.016--1.321), BUN (OR: 0.633; 95% CI: 0.456--0.879), and WBC (OR: 0.523; 95% CI: 0.312--0.879) have some significant value in predicting fibrosis ([Table S3](#mmc1){ref-type="supplementary-material"}). We also analyzed the role of GGT, ALP, and the product of GGT and ALP in distinguishing fibrotic and nonfibrotic CP cases. The results indicate that the AUC values for GGT, ALP, and GGT × ALP were 0.729, 0.61, and 0.745, respectively ([Figure S4](#mmc1){ref-type="supplementary-material"}).Figure 3The GNR Is Effective for Distinguishing between CP with or without Fibrosis(A--D) ROC curve for the discrimination of CP patients with and without fibrosis using GGT (A), 5′-nucleotide (B), RBP (C), and GNR (D) values. AUC, area under the curve.

Discussion {#sec3}
==========

Clinical manifestations do not distinguish and predict AP and acute exacerbations of CP because of the commonality of symptoms, including abdominal pain and indigestion.[@bib15] AP and acute exacerbations of CP can lead to obvious inflammatory reactions, immune system disorders, and functional degeneration of multiple organs during disease progression;[@bib16], [@bib17], [@bib18] therefore, the serum component levels are used to distinguish and predict AP and acute exacerbations of CP. Previous studies have found that the levels of D-Dimer, natural anticoagulants, and other routine coagulation parameters can be used as indicators to evaluate the degree of AP.[@bib19] In distinguishing between AP and acute exacerbations of CP, monocyte chemoattractant protein 1, transforming growth factor β1, and hyaluronic acid are also considered to be valid serum predictors.[@bib20] Our study performed statistical analyses of serological indices related to clinical characteristics and liver and kidney function. We found that the levels of many serological indicators, such as the WBC, NE, TP, D-Dimer, PA, and UC, were significantly higher in AP than CP. These results showed that AP is more likely to lead to functional lesions in multiple organs than CP, a phenomenon that may be closely related to its stimulation of explosive inflammatory responses, oxidative stress responses, and immune system activation.[@bib21] Therefore, the serological indicators related to multiple organ injuries may provide predictive power for distinguishing between AP and acute exacerbations of CP. To better distinguish between AP and acute exacerbations of the CP, WBC, NE, and RBP values were utilized as the WNR, calculated by multiplying the WBC and NE-to-RBP ratio. We found that the WNR is significantly different for AP and CP. To distinguish between patients with the same symptoms during AP or acute phase of CP, we also used a nomogram by analyzing the difference in the serum indexes WBC, D-Dimer, RBP, and WNR. The results suggested that a patient with a higher WBC, WNR, and level of D-Dimer and a lower level of RBP is more likely to have AP; conversely, a patient with a lower WBC, WNR, and level of D-Dimer and a higher level of RBP is more likely to have CP.

We also analyzed the ability of the serological indicators to determine whether fibrosis has occurred during CP cases. Our results showed that the biliary obstruction indicators GGT, ALP, and 5′-nucleotides; the liver damage indicators TP, ALB, and PA; and the renal injury index UC were significantly higher for CP with fibrosis than for CP without fibrosis. In these early stages, because the pancreatic and total bile ducts are not obstructed, the changes in serum indicators are mainly restricted to those associated with injury to the pancreas, liver, and kidney. Because inflammation becomes delayed and collagen is deposited in the pancreas, fiber tissue hyperplasia intensifies, resulting in pancreatic stenosis and choledochal obstruction. Although changes occur in serological indicators related to organ injury at this stage, the main elevated serological indicators are GGT, ALP, and 5′-nucleotides associated with bile duct obstruction. To make a more obvious distinction between fibrotic and nonfibrotic CP, we calculated the GNR, defined as the product of the GGT and NE-to-RBP ratio, which exacerbated differences and made it easier to distinguish between fibrotic and nonfibrotic cases of CP. Our results demonstrated that the WNR and GNR are effective in differentiating between pancreatic diseases at different stages of development. With the consideration that GGT and ALP are significantly elevated in fibrotic CP cases, our study analyzed whether GGT, ALP, and GGT × ALP were more useful in differentiating CP with or without fibrosis. In terms of the AUC value and sensitivity and specificity of the prediction, the GNR is a better predictor to distinguish between fibrotic and nonfibrotic CP cases than GGT × ALP.

We also found that the RBP is significantly lower in AP than in CP and is lower in fibrotic CP than in nonfibrotic CP. Pearson's correlation analysis of RBP and other serological indices in AP and CP showed that the RBP level is positively correlated with renal injury-related indicators but is negatively correlated with coagulation function indicators. In the analysis of CP with or without fibrosis, RBP was found to correlate with serological indicators related to both renal injury and liver injury, indicating that a large number of inflammatory factors flow into the kidneys and other organs through the blood, although they are more likely to cause inflammatory damage to kidneys during the early stages of pancreatic disease. However, as fibrosis progresses, bile duct obstruction may cause serious damage to liver function. Therefore, based on the pathological characteristics of pancreatitis progression, the WNR and GNR used to classify different types of pancreatitis may be a relatively effective method for diagnosis.

Numerous have shown that the combination of multiple variables, rather than a single variable, may be more effective for diagnosing different types of diseases. For example, the potential invasiveness of intraductal papillary mucinous neoplasms of the pancreas can be effectively and rapidly diagnosed by the NE-to-lymphocyte ratio.[@bib22] Moreover, the NE-to-lymphocyte ratio can be used to effectively predict the survival rates of breast cancer patients.[@bib15] We examined whether the WNR and GNR can be used to effectively diagnose different pancreatic disease types via ROC curves. Although the WBC, NE, GGT, and RBP have some utility in diagnosing pancreatitis, the WNR and GNR have higher sensitivity and specificity for diagnoses, because they have higher AUC values, sensitivity, and specificity. In patients with pancreatitis, due to differences in pancreatitis progression, the types of organs affected by injury can vary, thus increasing or decreasing the levels of different serological indicators. Compared with pancreatitis cases with no obvious changes in the levels of individual serum factors, the products of different variables whose serum levels rise simultaneously can show obvious changes in patients, further indicating that a combination of different variables is more effective than a single variable for diagnosing diseases. Multivariate logistic regression analysis of multiple serological indicators revealed that both the WNR and GNR are effective parameters for distinguishing pancreatitis types. Therefore, with the combination of these results with those from ROC curves and multifactor analysis, we propose that the WNR and GNR may be more effective indicators for diagnosing different types of pancreatitis.

We could not obtain completely accurate clinical data due to the limitations of hospital examinations and patient treatments. Patient data were collected after the patients were admitted to the hospital; however, a small number of patients may have been ill for a relatively long period before they were admitted to the hospital, and diseases may have been previously treated at other hospitals. Moreover, patients were not immediately examined after hospital admission, and differences in wait times and examination times could have led to inaccurate clinical data. Herein, we report a retrospective study of patients admitted up to 5 years ago due to a lack of sufficient numbers of more recent patients. Therefore, this article does not specifically include the case data of newly admitted patients and their levels of various indicators.

Our study indicates that an elevated WNR is an independent predictive factor for differentiating AP from acute exacerbations of CP and that an elevated GNR can also distinguish fibrotic CP from nonfibrotic CP ([Figure S5](#mmc1){ref-type="supplementary-material"}). With the distinction between AP and CP, both the WNR values and changes in renal injury indicators may increase diagnostic accuracy. For the identification of chronic pancreatic fibrosis, the GNR, combined with assessments of liver and kidney function damage, likely increases accurate diagnosis rates. Future research into the classification of pancreatitis diseases will help to evaluate and improve the accuracy of our predictions.

Materials and Methods {#sec4}
=====================

Patient Selection {#sec4.1}
-----------------

This study was a retrospective study of hospitalized patients with a definitive diagnosis of AP, CP, and CP with fibrosis, according to the diagnostic criteria for AP and CP, inquiring about the etiology and history---for example, heavy drinking and recurrent AP (sustained pathologic response \>6 months)---and discarding case data that did not distinguish the type of pancreatitis to prevent patients with CP from being mistaken for those with AP. In total, 691 patients were admitted to the Southwest Hospital of the Army Military Medical University from January 2015 to April 2019, due to pancreatitis symptoms, including abdominal pain, nausea, and vomiting. The biochemical parameters collected were the results of the first biochemical test after admission. To exclude patients who did not meet the inclusion criteria, we inquired about the patient's medical history and checked the medical records before admission. After admission, the results of routine tests were further screened to exclude patients with other diseases that affected the biochemical markers. Of these patients, 493 had not been treated with drugs or had not undergone treatments or examinations that could change the levels of serum indicators before admission. To ensure that the WBC, NE, RBP, 5′-nucleotide, and GGT counts could be used as accurate serological indicators of CP and fibrosis, the following strict exclusion criteria were adopted: benign and malignant pancreatic tumors and metastatic pancreatic cancer; acute and chronic hepatitis, liver cirrhosis, liver cancer, liver hemangioma, and other liver diseases; cholecystolithiasis, cholecystitis, gallbladder cancer, and other gallbladder lesions; acute and chronic nephritis, renal failure, benign and malignant kidney tumors, kidney stones, and other kidney diseases; autoimmune diseases, such as systemic lupus erythematosus (SLE) and HIV; and chronic wasting diseases, such as malignant tumors and tuberculosis. We excluded 116 patients, according to the criteria ([Figure 1](#fig1){ref-type="fig"}). The diagnostic criteria for AP and CP are described above. AP can be diagnosed by the acute onset of abdominal pain, serum amylase, or lipase, three times above the normal upper limit, and imaging changes of the pancreas, indicating extravasation, edema, and fluid around the pancreas by abdominal ultrasound, CT, and MRI. CP is diagnosed mainly depending on the patient's medical history, clinical symptoms and signs, laboratory examination, imaging modalities, and pathological evidence of pancreatic tissue biopsy. Imaging modalities include ultrasound, CT, MRI, endoscopic retrograde cholangiopancreatography (ERCP), and endoscopic ultrasonography (Eus). However, the definitive diagnostic criteria are pathological evidence of pancreatic tissue biopsy. Pancreatic biopsy methods include CT-guided or ultrasound-guided percutaneous biopsy of the pancreas and Eus-guided biopsy of the pancreas. When CP causes abdominal pain that cannot be treated with medication or when pancreatic duct stones need to be removed, local pancreatic tissue is removed, and a biopsy can determine whether the patient has CP or pancreatic fibrosis. A diagnosis of CP with or without fibrosis is based on gold-standard biopsy analysis: postoperative pathologic findings suggesting fibrous hyperplasia. All of the patients presented with upper abdominal pain. The study was conducted following the Declaration of Helsinki of the World Medical Association and was approved by the Ethics Committee of the Army Medical University. All of the patients signed informed consent forms.

Data Collection and Definitions and Quantitative Determination of the WNR and GNR {#sec4.2}
---------------------------------------------------------------------------------

The results of the first routine blood examination and liver and kidney function examinations within 2 days of admission were used in the statistical analysis of data for this paper to standardize the blood test results. The laboratory test results, clinical features, and epidemiological and pathological test results of patients were collected from the official website of Southwest Hospital and were analyzed independently by two physicians. The blood WNR was calculated by multiplying the WBC and NE-to-RBP ratio, and the blood GNR was calculated by multiplying the GGT level and 5′-nucleotide-to-RBP ratio. The normal range of the WBCs is 4 × 10^9^--10 × 10^9^ cells/L, and that of the NE count is 2 × 10^9^--7 × 10^9^ cells/L. The normal range of 5′-nucleotide levels is 0--10 U/L, and that of GGT values is 4--50 U/L. The normal reference value of RBP is 25--70 mg/L. The biological parameters of all of the statistical analysis data in this paper are consistent with the experimental data of hospitals:$$\text{WNR} = \frac{\text{WBC∗}\text{Neutrophil}^{\text{o}}}{\text{RBP}^{\text{o}}}$$$$\text{GNR} = \frac{\text{GGT∗}5^{\text{'}} - \text{Nucleotide}^{\text{o}}}{\text{RBP}^{\text{o}}}$$

Statistical Analysis {#sec4.3}
--------------------

All data obtained were analyzed using the SPSS 22.0 statistical software package and GraphPad Prism 6.0 software package. Continuous variables with normal distributions are shown as mean ± standard deviation (SD). Counting data were analyzed by the χ^2^ test, and multivariate analysis was performed using multivariate logistics analysis. ORs and 95% CIs were determined for variables of interest. Spearman R correlations were used to analyze correlations between RBP and other serum indexes. ROC curves were used to analyze the efficacy of WNR and GNR for diagnosis of pancreatitis types. p values of less than 0.05 were regarded as statistically significant.
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